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PREFACE 


This  Corps  of  Engineers  report  describes  one  of  three  independent  but 
complementary  studies  of  future  freight  traffic  on  the  Ohio  River  basin 
navigation  system.  Each  of  the  studies  considers  existing  waterborne  commerce 
and  develops  a  consistent  set  of  projections  of  future  traffic  demands  for  all 
of  the  navigable  waterways  of  the  basin.  Each  report  contains  information  on 
past  and  present  waterborne  commerce  in  the  basin  with  projections  by 
commodity  group  and  origin-destination  areas  from  1976  to  either  1990  or  2040. 

The  three  projections,  in  conjunction  with  other  analytical  tools  and  waterway 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements 
required  to  meet  short  and  long-term  navigation  needs.  The  output  from  these 
studies  will  serve  as  input  to  Corps  inland  navigation  simulation  models  to 
help  analyze  the  performance  and  requirements  for  improvements  of  the  Ohio 
River  basin  navigation  system.  These  data  will  be  used  in  current  studies 
relating  to  improvements  of  Gallipolis  Locks,  the  Monongahela  River,  the  Upper 
Ohio  River,  the  Kanawha  River,  the  Lower  Ohio  River,  and  the  Tennessee  River, 
as  well  as  for  other  improvements. 

The  reports  on  the  three  studies  are  referred  to  as  the  "CONSAD,"  the 
"BATTELLE,"  and  the  "NATHAN"  reports.  The  latter  and  final  report  was 
completed  in  November  1980.  it  was  prepared  for  the  Corps  of  Engineers  by 
Robert  R.  Nathan  Associates,  Inc.,  Consulting  Economists,  Washington  D.C. 

This  study  encompasses  the  period  1976-2040,  and  is  by  far  the  most  detailed 
of  the  three. 

The  "CONSAD"  report,  completed  in  January  1979,  was  prepared  for  the  Corps  by 
the  CONSAD  Research  Corporation  of  Pittsburgh,  Pennsylvania.  The  study  and 
the  1976-1990  projected  traffic  demands  discussed  in  that  report  were 
developed  by  correlating  the  historic  waterborne  commodity  flows  on  the  Ohio 
River  navigation  system,  with  various  indicators  of  regional  and  national 
demands  for  the  commodities.  The  demand  variables  which  appeared  to  best 
describe  the  historic  traffic  pattern  for  each  of  the  commodity  groups  was 
selected  for  projection  purposes.  The  projected  values  for  the  demand 
variables  are  based  upon  the  1972  OBERS  Series  E  Projections  of  National  and 
Regional  Economic  Activity.  The  OBERS  projections  serve  as  national  standards 
and  were  developed  by  the  Bureau  of  Economic  Analysis  of  the  U.S.  Department 
of  Commerce,  in  conjunction  with  the  Economic  Research  Service  of  the 
Department  of  Agriculture. 

The  "BATTELLE"  report  was  completed  in  June  1979,  and  was  prepared  for  the 
Corps  by  the  Battelle  Columbus  Laboratories,  Columbus,  Ohio.  The  study  and 
the  1976-1990  traffic  projections  discussed  in  that  report  were  developed  by 
surveying  all  waterway  users  in  the  Ohio  River  Basin  through  a  combined  mail 
survey  and  personal  interview  approach.  The  purpose  of  the  survey  was  to 
obtain  an  estimate  from  each  individual  shipper  of  his  future  commodity 


movements,  by  specific  origins  and  destinations,  as  well  as  other  associated 
traffic  information.  All  identifiable  waterway  users  were  contacted  and 
requested  to  provide  the  survey  information.  In  addition,  personal  interviews 
were  held  with  the  major  shippers.  The  responses  were  then  aggregated  to 
yield  projected  traffic  demands  for  the  Ohio  River  navigation  system. 

The  "NATHAN"  report  presents  the  findings  of  a  commodity  resource  inventory,  a 
modal  split  analysis  and  a  market  demand  analysis.  The  work  included 
investigation  and  analyses  of  the  production,  transportation,  and  demand 
characteristics  of  each  of  the  major  commodities  transported  on  the  Ohio  River 
and  its  tributaries.  For  each  of  15  commodity  groups,  the  demand  for  waterway 
transportation  into,  out  of,  and  within  the  Ohio  River  basin  was  projected 
through  the  year  2040.  A  detailed  study  analysis  and  discussion  for  each 
commodity  group  is  presented  in  15  individually  bound  reports,  supplemented  by 
a  methodology  report.  A  Study  Summary  and  an  Executive  Summary  present 
appropriately  abbreviated  discussion  and  findings  resulting  from  these 
analyses.  The  Study  Summary  aggregates  the  commodity  group  totals  for  each  of 
the  several  projection  periods  and  lists  the  total  waterborne  commerce  for 
each  of  the  72  operational  locks  and  dams  in  the  Ohio  River  Basin. 

The  "NATHAN"  report,  "Projections  of  Demand  for  Waterborne  Transportation, 

Ohio  River  Basin,  1980,  1990,  2000,  2020,  2040"  consists  of  the  following 
volumes: 


Subject  Title 

Number  of 
Pages 

Volume  Number 
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220 
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Methodology 
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2 
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I .  INTRODUCTION 

Group  X,  wood  and  paper  products,  consists  of  forest  products 
ranging  from  wood  logs  and  furniture  to  paper  and  printed  products. 
During  the  1969-76  period,  these  products  accounted  for  an  average 
of  only  0.4  percent  of  total  Ohio  River  System  (ORS)  traffic.  The 
bulk  of  this  was  local  movement. 

The  areas  within  the  Ohio  River  Basin  (ORB)  for  which  pro¬ 
jections  of  Group  X  consumption,  production  and  movements  have  been 
made  are  designated  as  Primary  Study  Areas  (PSAs).  The  PSAs  for 
Group  X  are  those  U.S.  Department  of  Commerce  Bureau  of  Economic 
Analysis  Areas  (BEAs)  and  area  segments  (aggregations  of  counties 
within  a  BEA)  which  are  origins  or  destinations  of  Group  X  water¬ 
borne  movements .  A  map  showing  Group  X  PSAs  is  presented  in  the 
appendix  to  this  report. 

In  addition  to  the  PSAs,  external  areas  linked  to  the  ORB 
through  waterborne  commerce  have  been  identified.  Areas  (BEAs) 
outside  the  ORB  which  are  destinations  of  waterborne  Group  X  move¬ 
ments  originating  in  the  ORB  are  designated  as  Secondary  Consump¬ 
tion  Areas  (SCAs).  Areas  (BEAs)  outside  the  ORB  which  are  origins 
of  Group  X  waterborne  movements  destined  to  the  ORB  are  designated 
as  Secondary  Production  Areas  (SPAs). 

A .  Description  of  Group  X 

The  individual  products  included  in  Group  X  are: 


Waterborne 

Commerce 

Statistics 

Code  (WCSC)  Product 


2411 

2412 


Logs 

Rafted  logs 


2413 

Fuelwood,  charcoal 
and  wastes 

2415 

Timber,  posts, 
poles,  piling 
and  other  wood 
in  the  rough 

2415 

Pulpwood  logs 

2416 

Wood  chips,  staves, 
molding,  and  excelsior 

2421 

Lumber 

2431 

Veneer,  plywood,  and 
other  worked  wood 

2491 

Wood  manufacturers, 
not  elsewhere 
classified  (nec.) 

2451 

Furniture  and  fixtures 

2611 

Pulp 

2621 

Standard  newsprint  paper 

2631 

Paper  and  paperboard 

2691 

Pulp  paper  and  paper- 
board  products,  nec. 

0861 

Forest  products,  nec. 

Historical  data  and  discussions  with  industrial  authorities 
indicate  that  only  six  products  within  Group  X  may  be  expected  to 
generate  significant  future  waterborne  traffic  flows  in  the  ORS. 
These  products  can  be  classified  into  three  product  categories: 

.  Pulpwood  logs  (WCSC  2415) 

.  Lumber  products  (WCSC  2421) 

.  Paper  products  (WCSC  2611,  2621,  2631 
and  2691). 

In  the  1969-76  period,  these  three  categories  of  products 
accounted  for  between  94  and  99  percent  of  total  wood  and  paper 
products  movement  in  the  ORS.  Other  wood  and  paper  products, 
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including  WCSCs  2411,  2412,  2414,  2416,  2431,  2491,  and  0861, 

generated  only  random  and  small  movements  in  the  1969-76  period. 
In  1976,  with  the  exception  of  logs  (WCSC  2411),  none  of  these 
products  recorded  any  waterborne  movements,  and  it  is  not  anti¬ 
cipated  that  any  of  them  will  move  by  water  in  significant  quanti¬ 
ties  in  the  future. 


B.  Existing  Waterway  Traffic  Flows 

The  total  inbound,  outbound  and  local  wood  and  paper  products 
traffic  in  the  ORS  was  recorded  at  about  500  thousand  tons  in  1969. 
It  increased  to  the  peak  level  of  600  thousand  tons  in  1972  and 
dropped  to  566.7  thousands  tons  in  1976  (Table  1).  In  1976,  wood 
and  paper  products  accounted  for  only  0.3  percent  of  all  waterborne 
shipments  in  the  ORS  (Table  2). 

B-l .  BEA-to-BEA  Traffic  Flows 

From  1969  to  1976,  waterborne  shipments  of  Group  X  products 
from  one  port  equivalent  (PE)  to  another  within  the  Ohio  River 
System  (i.e.,  local  traffic)  increased  at  a  rate  of  6.9  percent  per 
annum.  Inbound  and  outbound  traffic,  from  or  to  points  outside  the 
ORB,  experienced  fluctuating,  but  generally  decreasing,  trends.  In 
1976,  515.3  of  the  566.5  thousand  tons  of  wood  and  paper  products 
transported  by  water  in  the  Ohio  River  System  were  local  shipments 
(Table  1).  Overall,  the  bulk  of  Group  X  traffic  consists  of  local 
movements . 

BEA  47  (Huntsville)  recorded  waterborne  shipments  of  wood  and 
paper  products  amounting  to  402.9  thousand  tons  in  1976.  This  was 
the  largest  waterborne  tonnage  originating  from  any  PSA  in  1976, 
accounting  for  almost  three-fourths  of  all  waterborne  ORS  wood  and 
paper  products  shipments  (Table  3).  BEA  47  shipments  included 
214.8  thousand  tons  of  pulpwood  logs  moved  to  paper  mills  in  BEA  48 
(Chattanooga)  and  91.3  thousand  tons  of  paper  products  transported 
to  a  waterside  railroad  terminal  in  BEA  47  for  distribution  to 
destinations  within  the  BEA. 

BEA  48  was  another  important  origin  of  waterborne  wood  and 
paper  product  movements  in  1976.  It  accounted  for  77.9  thousand 
tons  or  14  percent  of  waterborne  ORS  wood  and  paper  product  ship¬ 
ments  (Table  3) .  Almost  90  percent  of  BEA  48  shipments  was  pulp- 
wood  logs,  and  the  remainder  consisted  of  newsprint  and  paper  pro¬ 
ducts  . 


Table  1.  Ohio  River  System:  Waterborne  Shipments  of  Wood  and  Paper  Products,  by  Product 
Inbound,  Outbound,  and  Local  Movements,  1969-76 


( Continued) 


(Continued) 


Table  1  (Continued) 


Table  2. 


Ohio  River  System:  Waterborne  Shipments 
of  All  Commodities  and  of  Wood  and 
Paper  Products,  1976 


(Thousands  of  tons  unless  otherwise  specified) 


Total 

Inbound 

Outbound 

Local 

All  commodities 

200,771.8 

29,440.7 

26,827.7 

144,503.4 

Wood  and  paper  products 

566.7 

8.8 

42. 6a 

515.3 

As  a  percentage  of 
all  commodities 

0.3 

b 

0.2 

0.4 

a.  Includes  2.7  thousand  tons  transshipped  from  BEA  107  to  BEA  138 
via  BEA  62. 

b.  Less  than  .05  percent. 

Source:  Compiled  by  RRNA  from  U.S.  Army  Corps  of  Enginners,  Water¬ 
borne  Commerce  by  Port  Equivalents,  revised  1976. 


Table  3.  Ohio  River  Basin:  Waterborne  Commerce  by  BEA,  1976 
Group  10:  Wood  and  Paper  Products 

(Thousands  of  tons) 
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Other  BEAs  contributed  relatively  insignificant  amounts  of 
wood  and  paper  products  to  ORS  waterborne  traffic.  BEA  50  (Knox¬ 
ville)  shipped  43.4  thousand  tons  of  pulpwood  logs,  but  all  other 
PSAs,  combined,  accounted  for  less  than  6  percent  of  the  total 
waterborne  movements  of  wood  and  paper  products  in  the  Ohio  River 
System. 


Highlights  of  Id 
Links 


3ortant 


Not  only  do  most  waterborne  movements  of  Group  X  occur  between 
PEs  within  the  ORB  (local  movements),  but  most  of  these  movements 
are  between  BEAs  47  (Huntsville)  and  48  (Chattanooga).  The  Ten¬ 
nessee  River  is  the  origin  as  well  as  destination  of  nearly  all 
wood  and  paper  product  shipments  (Table  4).  Other  (small)  local 
movements  originate  from,  and  are  destined  for,  docks  on  the  Ohio 
and  Monongahela  Rivers. 

a .  Local  movements 

Pulpwood  logs  constitute  the  major  part  of  local  movements. 
Logs  are  shipped  to  the  river  by  truck  from  the  fertile  forests  in 
the  Tennessee  Valley  along  the  Tennessee  River.  These  movements 
are  stimulated  by  a  large  number  of  pulp  and  paper  mills  in  Ten¬ 
nessee  and  northern  Alabama.  Some  mills,  such  as  Mead  Corporation, 
in  Stevenson,  and  Champion  Paper,  in  Courtland,  Alabama,  are  able 
to  produce  as  much  as  a  quarter-million  tons  of  paper  products  per 
year. 

Although  most  of  the  pulpwood  logs  used  as  inputs  in  ORB  paper 
mills  are  transported  from  the  forest  to  the  mill  directly  by 
truck,  they  nevertheless  accounted  for  64  percent  of  local  and  58 
percent  of  total  waterborne  wood  and  paper  product  shipments  in  the 
ORB  in  1976.  Guntersville ,  Alabama,  has  been  a  main  shipment  point 
for  BEA  47,  the  largest  origin  of  pulpwood  log  shipments.  Other 
points  along  the  Tennessee  and  Clinch/Emory  Rivers  also  have  had 
significant  shipments. 

All  other  products  together  account  for  approximately  one- 
third  of  total  local  waterborne  movements  of  wood  and  paper  pro¬ 
ducts.  Most  are  shipped  on  the  Tennessee  River,  for  only  short 
distances,  to  a  railroad  terminal  near  the  Wheeler  pool. 

b.  Inbound  Movements 

There  have  been  no  recorded  major  inbound  waterborne  shipments 
of  wood  and  paper  products  in  recent  years.  Newsprint  and  paper- 
board  are  shipped  to  the  ORB  from  BEA  135  (Jackson)  and  BEA  138 


Table  4.  Ohio  River  System:  Major  River  Origins  and  Destinations 
of  Wood  and  Paper  Product  Waterborne  Movements,  1976 
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(Baton  Rouge).  However,  inbound  shipments  of  these  products  de¬ 
creased  from  60  thousand  tons  in  1969  and  1970  to  30  thousand  tons 
in  1971  and  continued  on  a  downward  trend  until  1976.  A  paper 
shortage  during  the  1972-74  period  caused  some  imported  pulp  to  be 
shipped  to  the  ORS  via  the  Mississippi  River  (29  thousand  tons  in 
1974),  but  this  was  only  a  temporary  boost  in  inbound  shipments. 
In  1975  and  1976,  total  inbound  traffic  accounted  for  less  than  2 
percent  of  total  ORS  waterborne  movements  of  wood  and  paper  pro¬ 
ducts  . 

c .  Outbound  Movements 

In  the  past  decade,  nearly  all  outbound  waterborne  shipments 
of  wood  and  paper  products  have  been  standard  newsprint.  These 
shipments  are  made  from  paper-producing  areas  in  BEAs  47  (Hunts¬ 
ville)  and  48  (Chattanooga)  to  destinations  in  BEA  138  (New 
Orleans)  for  export.  In  recent  years,  these  outbound  shipments 
have  been  steadily  decreasing  as  areas  in  the  northern  and  eastern 
states  have  successfully  competed  to  purchase  paper  products  from 
the  areas  served  by  the  ORS.  In  1976,  only  5.6  thousand  tons  of 
newsprint  paper  were  shipped  outbound  via  the  Tennessee  and 
Mississippi  Rivers. 

d.  Intermodal  Transfers 

Between  1969  and  1976,  three  thousand  tons  of  logs  were 
trucked  to  Cincinnati  from  Iowa.  They  were  then  transferred  onto 
barges  for  export.  This  was  a  long  and  costly  truck  haul.  It, 
undoubtedly,  represented  a  short-term  practice  which  was  too  un¬ 
economical  to  continue.  Other  intermodal  transfers  include  barge/ 
rail  transfers  near  Wheeler  pool,  discussed  above. 

C .  Summary  of  Study  Findings 

The  consumption  of  wood  and  paper  products  in  the  Primary 
Study  Areas  increased  from  11  million  tons  in  1969  to  over  13 
million  tons  in  1976,  approximately  a  20  percent  increase.  Pro¬ 
duction  also  increased  20  percent  in  the  same  1969-76  period, 
reaching  5.8  million  tons  in  1976.  In  the  future,  consumption  is 
expected  to  grow  at  a  somewhat  higher  rate  than  production.  By 
2040,  while  production  of  wood  and  paper  products  in  the  PSAs  is 
expected  to  be  21  million  tons,  consumption  will  be  approximately 
59  million  tons. 

The  relative  contribution  of  each  of  the  PSAs  to  consumption 
and  production  of  Group  X  products  in  the  area  served  by  the  ORS  is 
expected  either  to  change  very  little  or  to  remain  the  same  as  in 


A 
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1976.  BEAs  47  (Huntsville)  and  48  (Chattanooga)  will  continue  to 
be  major  production  areas,  while  BEAs  47  and  50  (Knoxville)  are 
expected  to  remain  major  consumption  areas. 

The  large  production/consumption  gap  in  the  area  served  by  the 
ORS  undoubtedly  will  require  greater  movement  of  wood  and  paper 
products  into  the  area.  However,  most  of  the  movements  are  not 
expected  to  be  waterborne.  In  the  1976-2040  period,  inbound, 
outbound  and  local  waterborne  movements  of  wood  and  paper  products 
are  expected  to  grow  at  average  annual  rates  of  2.3  percent,  2.8 
percent  and  1.3  percent,  respectively.  Gross  waterborne  movements 
are  projected  to  grow  1.5  percent  per  year,  reaching  1.4  million 
tons  in  2040. 


II.  MARKET  DEMAND  ANALYSIS 

Consumption  of  wood  and  paper  products  in  the  PSAs  has  in¬ 
creased  substantially  in  the  past  decade.  The  growing  paper  in¬ 
dustry  is  a  large  consumer  of  pulpwood  logs,  and  increasing  amounts 
of  lumber  and  paper  products  are  needed  to  satisfy  demand  generated 
by  growing  population  and  income  in  the  PSAs . 

A.  Market  Areas 

In  addition  to  local  demand  for  Group  X  commodities  produced 
in  the  PSAs,  demand  also  is  generated  by  Secondary  Consumption 
Areas  (SCAs)  located  outside  the  ORB.  These  SCAs  are  defined  as 
BEAs  which  are  the  destinations  of  waterborne  wood  and  paper  product 
movements  originating  in  the  Ohio  River  Basin. 

A-l.  Primary  Study  Areas 
(PSAs) 

This  study  has  identified  seven  BEAs  and  BEA  segments  in  the 
ORB  which  either  have  been  or  will  be  the  ultimate  origins  or 
destinations  of  waterborne  wood  and  paper  product  movements. 
Appendix  Table  A-l  presents  the  BEAs  and  BEA  segments  which  con¬ 
stitute  the  PSAs  for  wood  and  paper  products,  and  for  which  wood 
and  paper  product  consumption  has  been  analyzed  and  projected. 

Because  a  large  portion  of  waterborne  wood  and  paper  products 
movements  is  from  or  to  the  Tennessee  River,  virtually  all  of  the 
counties  in  BEAs  47  and  48  stimulate  waterway  traffic.  Therefore, 
consumption  of  wood  and  paper  products  has  been  analyzed  and  pro¬ 
jected  for  the  whole  of  each  of  these  two  BEAs.  For  all  other 
BEAs,  consumption  was  analyzed  and  projected  only  for  county  seg¬ 
ments  . 
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A-2 .  Secondary  Consumption 
Areas  (SCAs) 


BEAs  outside  the  Ohio  River  Basin  which  are  destinations  of 
waterborne  shipments  from  the  ORB  were  not  segmented,  nor  was  any 
attempt  made  to  analyze  or  project  consumption  in  these  BEAs.  Such 
efforts  were  not  warranted  because  historical  and  projected  ship¬ 
ment  volumes  from  the  ORB  to  Secondary  Consumption  Areas  were  low. 
Waterborne  shipments  from  the  PSAs  to  SCAs  were  projected  on  the 
basis  of  projections  of  PSA  production  and  consumption  as  well  as 
the  historical  relationship  of  the  SCAs  to  the  area  served  by  the 
ORS. 


B.  Product  Uses 

The  uses  of  wood  and  paper  products  vary  widely  among  in¬ 
dividual  products.  Generally,  lumber  is  used  in  the  construction 
and  manufacturing  industries,  while  pulpwood  logs  are  used  to 
produce  woodpulp  and  paper.  Paper  products  are  used  for  various 
purposes,  ranging  from  paper  as  an  intermediate  product  in  the 
printing  and  publishing  industries  to  household  tissues. 

B-l .  Lumber 

Approximately  four-fifths  of  the  lumber  consumed  in  the  United 
States  is  softwood  lumber.  In  recent  years,  from  one-third  to 
one-half  of  softwood  lumber  has  been  consumed  by  the  residential 
construction  industry.  Hardwoods  are  used  primarily  in  the  manu¬ 
facture  of  furniture  and  in  the  transportation  industries  for 
railroad  crossties,  wood  pallets  and  containers.  Table  5  shows  the 
consumption  of  lumber,  by  end-use,  in  the  United  States  in  1970. 

B-2.  Pulpwood  Logs 

While  lumber  is  used  for  various  purposes,  pulpwood  logs  are 
almost  exclusively  used  for  the  production  of  paper  products.  Some 
pulpwood  logs  are  used  as  poles  in  coal  mines  in  eastern  Kentucky. 
However,  in  the  PSAs  of  the  ORB,  pulpwood  logs  are  used  only  in  the 
manufacture  of  woodpulp  and  paper  products. 

B-3 .  Paper  Products 

Paper  products  can  be  grouped  into  three  separate  categories: 
paper,  paperboard  and  building  board.  Paper  and  paperboard  account 


Table  5.  United  States:  Consumption  of  Lumber 
Products,  by  End  Use 
1970 


End  use 

Million 

feet 

Percent 

Total 

39,500 

100.0 

New  housing 

12,270 

31.1 

Residential  upkeeps 

New  non-residential 

4,690 

11.9 

construction 

3,690 

9.3 

Manufacturing 

4,670 

11.8 

Shipping 

5,720 

14.5 

All  other  uses 

8,460 

21.4 

Source:  U.S.  Department  of  Agriculture,  Forest  Service, 

The  Nation's  Renewable  Resources  -  An  Assessment,  1975  ed. , 
p.  147. 
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for  nearly  all  consumption  of  paper  products  They  include  news¬ 
print  paper,  book  paper,  writing  and  related  papers,  packaging 
paper,  kraft  linerboard  and  various  other  paper  products.  Their 
uses  are  self-descriptive.  Building  board  includes  insulation 
board  and  hardboard  which  are  used  in  the  construction  and  housing 
industries . 


C .  Consumption  Characteristics 

Consumption  characteristics  of  wood  and  paper  products  are 
determined  by  factors  influencing  product  demand.  These  include 
product  prices,  income  and  population,  availability  of  product 
substitutes,  changes  in  consumption  patterns  resulting  from  tech¬ 
nological  developments  and  geographical  factors 

C-l.  Lumber 


Income  and  population  appear  to  be  the  most  significant  fac¬ 
tors  influencing  the  demand  for  lumber  products  Because  lumber  is 
an  intermediate  product,  its  demand  is  derived  from  the  demand  for 
final  products.  Higher  income  and  population  tend  to  stimulate 
higher  demands  for  housing,  furniture  and  other  manufactured  pro¬ 
ducts.  These  demands,  in  turn,  increase  the  demand  for  lumber  used 
in  construction  and  housing  upkeep  as  well  as  in  manufacturing  and 
transportation. 

It  is  important  to  note  that  the  average  size  and  age  of 
families  also  has  an  important  effect  on  the  demand  for  lumber 
products.  Household  heads  in  the  middle  age  groups  tend  to  have 
larger  families  and  relatively  high  incomes.  These  families  typi¬ 
cally  occupy  single  family  units.  Multi-family  units  and  mobile 
homes,  which  require  significantly  less  lumber  and  wood  products 
for  construction,  tend  to  be  occupied  by  younger,  lower  income 
families . 

Another  factor  affecting  the  demand  for  lumber  is  the  price  of 
lumber  relative  to  the  price  of  products  which  might  be  substituted 
for  lumber.  In  the  short  run,  technological  constraints  make  it 
difficult  for  lumber  users  to  reduce  consumption  in  the  event  of 
price  increases.  As  a  result,  the  short-run  demand  for  lumber  is 
price  inelastic. 

However,  in  the  long  run  persistent  increases  in  the  relative 
price  of  lumber  encourage  the  development  of  substitutable  mate¬ 
rials,  causing  a  reduction  in  the  demand  for  lumber.  A  U.S. 
Department  of  Agriculture  study  found  that: 


Despite  the  very  large  expansion  of  major  markets  in 
construction,  manufacturing,  and  shipping  during  the 
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present  century,  lumber  consumption  in  1970  approximated 
the  consumption  level  of  the  early  1900s.  Presumably  the 
increase  in  relative  lumber  prices  --  averaging  1.6 
percent  per  year  in  this  period  --was  an  important  factor 
leading  to  increased  u^e  of  substitutes  and  other  changes 
affecting  lumber  uses. 


On  a  regional  basis,  geographical  factors  can  significantly 
affect  the  lumber  demand.  For  example,  the  lack  of  economical 
transport  modes  can  increase  the  gap  between  producer  prices  and 
the  price  which  consumers  actually  pay  for  lumber.  Lumber  prices 
will  be  high  relative  to  prices  of  other  raw  materials  in  the 
region  and  will  reduce  the  consumption  of  lumber  products. 

C-2 .  Pulpwood  Logs 

The  demand  for  pulpwood  logs  is  determined  by  the  production 
of,  and  the  demand  for,  paper  products.  Therefore,  most  of  the 
factors  which  influence  the  production  and  consumption  of  paper 
products  (discussed  below)  also  will  affect  the  demand  for  pulpwood 
logs.  Other  things  being  equal,  the  demand  for  pulpwood  logs  is 
also  influenced  by  changes  in  paper  production  technology  (e.g.,  an 
increase  in  various  types  of  fibrous  materials  used  in  the  manu¬ 
facture  of  paper  products).  During  the  period  from  1950  to  1972, 
new  woodpulp  consumption  per  ton  of  paper  products  produced  in¬ 
creased  from  64  percent  of  the  mix  to  80  percent^  Waste  paper 
usage,  on  the  other  hand,  declined  substantially.  In  recent 
years,  environmental  concerns  and  the  higher  cost  of  pulpwood 
production  have  restrained  the  demand  for  pulpwood. 

C-3.  Paper  Products 


Paper  products  consumption  in  the  United  States  is  strongly 
influenced  by  population  size  and  per  capita  income,  the  effects  of 
which  can  be  approximated  by  the  U.S.  Gross  National  Product  (GNP). 
A  recent  study  conducted  by  the  Stanford  Research  Institute  for  the 
U.S.  Department  of  Commerce  shows  that,  for  the  1955-74  period,  the 
variation  in  GNP  explains  more  than  94  percent  of  the  variations  in 
the  consumption  of  six  out  of  nine  paper  product  commodities. 


1.  U.S.  Department  of  Agriculture,  Forest  Service,  The  Nation's 
Renewable  Resources  -  An  Assessment,  1975  ed.  (Washington,  D.C.: 
GPO ,  1977)  p.  155. 

2.  Ibid.  ,  p.  152. 

3.  U.S.  Department  of  Commerce,  data  on  files. 
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Some  substitution  of  other  products  for  paper  products  has 
taken  place  (e.g.,  plastic  bags  and  cups  and  foam  cups).  Metal 
containers  are  commonly  used  in  shipping.  In  the  future,  computers 
might  substitute  for  text  books.  Generally,  however,  low  cost 
paper  product  substitutes  are  not  as  readily  available  as  are 
substitutes  for  other  products  in  Group  X.  The  long-term  demand 
for  paper  products  is,  therefore,  less  price  elastic  than  the 
demand  for  other  products  in  this  group. 

D .  Existing  Aggregate  Demands 

The  demand  for  wood  and  paper  products  in  the  ORB  has  followed 
the  national  trend  of  the  past  decade.  The  growth  in  uses  for 
pulpwood  logs  and  paper  products  was  moderate,  while  consumption  of 
lumber  was  cyclical  (Table  6). 

D-l.  Lumber 


The  total  consumption  of  lumber  in  the  PSAs  increased  from 
2.75  million  tons  in  1969  to  2.86  million  tons  in  1976  (Table  7). 
Lumber  consumption  tends  to  be  concentrated  in  well-populated 
regions,  such  as  the  metropolitan  areas  of  Cincinnati  and  Louis¬ 
ville.  A  notable  exception  is  BEA  48  (Chattanooga).  While  not 
densely  populated,  this  BEA  consumed  650  thousands  tons  of  lumber 
in  1976  and  was  the  second  largest  consumer  among  all  PSAs.  This 
is  because  BEA  48  is  composed  of  a  large  number  of  counties  where 
furniture  and  wood  production  are  important. 

There  has  been  no  significant  Secondary  Consumption  Area  (SCA) 
for  lumber  products  in  recent  years.  Throughout  the  1969-76 
period,  outbound  waterborne  shipments  of  lumber  from  the  ORB  were 
negligible . 

D-2 .  Pulpwood  Logs 

The  consumption  of  pulpwood  logs  in  the  PSAs  varies  directly 
with  the  number  and  size  of  local  pulp  and  papermills.  The  large 
paper  production  capacity  of  mills  located  in  Counce,  Tennessee  and 
in  Courtland,  Alabama  have  made  BEA  47  the  largest  pulpwood  con¬ 
suming  PSA  (Table  8).  The  counties  located  along  the  Tennessee 
River  provide  a  good  mix  of  hardwood  and  softwood  tree  species 
which  are  desirable  for  paper  products  production.  Together  with 
the  availability  of  clean  water  from  the  river,  the  Tennessee 
Valley  is  an  optimum  location  of  paper  and  pulp  mills.  Therefore, 
BEAs  and  BEA  segments  in  the  Valley  are  important  consuming  areas 
for  puip*.^  id  logs . 
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D-3 .  Paper  Products 


The  consumption  of  paper  products  in  the  PSAs,  as  well  as  in 
other  areas  in  the  United  States,  tends  to  be  concentrated  in 
metropolitan  areas.  These  areas  have  large  populations  with  large, 
skilled  labor  forces  providing  the  necessary  conditions  for  develop¬ 
ing  paper  consuming  industries  such  as  paper  box  manufacturing, 
printing  and  publishing.  In  1976,  BEA  62  (Cincinnati)  consumed  the 
largest  amount  of  paper  products  (740  thousand  tons);  BEAs  47 
(Huntsville)  and  115  (Paducah),  which  have  low  populations  and  less 
significant  printing  and  publishing  industries,  consumed  only  74 
thousand  and  20  thousand  tons  of  paper  products,  respectively 
(Table  9). 


E.  Forecasting  Procedures  and 
Assumptions 


Projections  of  the  consumption  of  wood  and  paper  products  have 
been  based  on  various  existing  projections.  The  primary  sources 
used  in  this  study  are  projections  provided  by  the  U.S.  Department 
of  Agriculture  (USDA)  and  the  U.S.  Commerce  Department  Series  E 
population  projections  (OBERS).  Generally,  USDA  national  pro¬ 
jections  of  product  consumption  were  disaggregated  to  BEA  and  BEA 
segments  by  the  use  of  allocation  factors  derived  from  OBERS.  The 
projected  growth  rates  for  the  consumption  of  particular  wood  and 
paper  products  in  each  BEA  segment  were  assumed  to  be  the  same  as 
those  of  the  BEA  as  a  whole.  However,  procedures  and  assumptions 
used  in  projecting  national  or  regional  consumption  vary  among 
products.  These  procedures  and  assumptions  are  summarized  in  Table 
10  and  are  further  discussed  below. 

E-l.  Lumber 


USDA  has  projected  U.S.  consumption  of  lumber  and  other  timber 
products  to  2020.  The  projections  give  explicit  consideration  to 
the  growth  of  population,  income,  prices  of  lumber  products,  manu¬ 
facturing,  family  size  and  the  annual  demand  for  housing  in  the 
United  States  by  types  of  housing.  They  provide  three  growth  rates 
in  the  population  and  GNP  under  an  assumption  that  a  long-run 
equilibrium  will  be  approached.  These  assumptions  are  consistent 
with  those  used  for  OBERS  projections,  Series  E  population.  The 


1.  U.S.  Department  of  Agriculture,  Forest  Service,  The  Nation's 
Renewable  Resource  -  An  Assessment,  1975  ed.  (Washington,  D.C.: 
GPO,  1977). 


-* .  '-* - - 


Industrial  Outlook,  1978  ed 


Table  10.  Ohio  River  Basin:  Summary  of  Projection  Methodology 
for  Wood  and  Paper  Products 
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USDA  projections  described  above  are  judged  to  be  the  most  accurate 
projections  available.  Therefore,  they  have  been  used  as  the  basis 
for  projecting  ORB  consumption  of  lumber. 

E-2 .  Pulpwood  Logs 

Sources,  procedures  and  assumptions  underlying  the  projections 
of  pulpwood  log  consumption  in  the  PSAs  are  similar  to  those  under¬ 
lying  the  projections  of  lumber  consumption. 

E-3.  Paper  Products 

There  are  no  available  existing  long-term  national  or  regional 
projections  on  which  to  base  projections  of  paper  product  con¬ 
sumption  in  the  PSAs.  Even  short-term  projections  by  the  U.S. 

Department  of  Commerce  (to  1985)  are  currently  being  revised. 

Since  the  American  Paper  Institute  only  projected  the  production  of 
various  paper  products  to  1981,  no  consumption  projection  was 
available.  It  was  necessary,  therefore,  to  develop  independent 
projections  of  paper  product  consumption. 

Based  on  the  assumption  that  the  consumption  of  paper  products 
linearly  correlates  with  the  GNP,  a  simple  regression  was  run  to 
determine  this  relationship.  It  was  found  that  the  GNP  captured  97 
percent  of  the  variations  in  paper  product  consumption.  The 
regression  was  used  to  project  national  consumption  to  the  year 
2000.  Allocation  of  the  projected  consumption  to  the  PSAs  was  then 
based  on  OBERS'  distribution  factors. 

F.  Probable  Future  Demand 

i 

Wood  and  paper  product  consumption  in  relevant  BEAs,  and  in  J 

the  Tennessee  Valley  area  in  general,  is  expected  to  grow  substant-  1 

ially  during  the  coming  decades.  The  housing  industry  is  pro¬ 
jected,  by  the  TVA,  to  be  the  largest  wood-using  industry  by  the  ' 

turn  of  the  century.  An  anticipated  boom  in  the  construction  of 
mobile  homes  is  a  primary  factor.  Although  the  growing  trend  in 
the  use  of  metals  and  other  materials  to  replace  wood  in  the  furni¬ 
ture  industry  is  expected  to  continue,  the  rapid  growth  of  the 
furniture  industry  in  the  PSAs  will,  nevertheless,  contribute  to 


2 

1.  The  regression  equation  is  C  =  1353  +  70.33  GNP,  R  =  0.974. 
Where  C  is  the  consumption  of  total  paper  and  paperboard,  measured 
in  thousands  of  short  tons  and  GNP  measured  in  billions  of  constant 
1958  dollars.  The  data  covers  the  1955-75  period. 


i 
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the  increase  in  lumber  consumption.  It  is  estimated  that  there 
will  be  as  much  as  a  30  percent  increase  in  the  number  of  furniture 
plants  operating  in  the  southern  area  served  by  the  ORS  by  the  year 
2000.  Although  Ohio,  Indiana  and  Pennsylvania  probably  will  not 
experience  such  a  rapid  increase,  increases  in  these  states  are 
nevertheless  expected. 

During  the  past  ten  years,  paper  products  production  has  ex¬ 
panded  rapidly  in  the  PSAs.  This  is  expected  to  continue,  causing 
a  rapid  increase  in  the  consumption  of  pulpwood  logs. 

Paper  product  consumption  in  the  PSAs  is  also  expected  to 
increase  at  a  rapid  pace,  due  both  to  increases  in  population  and 
to  an  increase  in  the  output  of  paper-using  industries  The  dis¬ 
tribution  of  the  projected  consumption  of  wood  and  paper  products 
by  BEAs  and  BEA  segments  is  presented  in  Table  11. 
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III.  COMMODITY  RESOURCES  INVENTORY 


Production  of  wood  and  paper  products  in  the  PSAs  increased 
from  4.8  million  tons  to  5.8  million  tons  during  the  period  1969-76, 
an  average  increase  of  2.6  percent  per  year.  Through  the  year 
2000,  production  in  the  PSAs  is  projected  to  increase  at  a  higher 
annual  rate  of  2.87  percent.  During  the  period  2000-2040,  however, 
the  increase  in  production  is  projected  to  be  slower.  It  is  ex¬ 
pected  that  the  annual  average  increase  will  be  only  1.51  percent 
per  year. 


A.  Production  Areas 

The  production  of  Group  X  commodities  in  the  PSAs  is  supple¬ 
mented  by  production  in  Secondary  Production  Areas  (SPAs)  located 
outside  the  Ohio  River  Basin.  These  SPAs  are  defined  as  BEAs  which 
are  the  origins  of  Group  X  waterborne  movements  destined  to  the 
Ohio  River  Basin. 

In  1969,  New  Orleans  (BEA  138)  shipped  some  60  thousand  tons 
of  imported  paper  products  to  the  ORB.  By  1976,  however,  the  ORB 
was  almost  self-sufficient  in  paper  products  production  and  the 
significance  of  SPAs  had  drastically  declined  (Table  3). 

B .  Production  Characteristics 
and  Industry  Feedstock 

The  production  characteristics  of  wood  and  paper  products  are 
determined  by  factors  affecting  the  production  of  individual  pro¬ 
ducts.  These  include  land  availability  and  ownership,  product 
prices,  and  existing  technology. 
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B-l.  Lumber 


Roundwood  is  usually  transported  short  distances  to  sawmills 
for  lumber  processing.  The  production  of  lumber  in  a  PSA,  there¬ 
fore,  depends  largely  on  its  forest  resources  and  the  location  of 
mills.  Future  production  will  be  strongly  influenced  by  the  avail¬ 
ability  of  forest  land  and  forest  management  programs 

Today,  more  than  700  million  acres  are  classified  as  forest 
land  in  the  United  States.  Two-thirds  of  the  nation's  forest  land 
is  capable  of  producing  200  cubic  feet  per  acre  o^  more  of  lumber 
per  year  and  is  classed  as  commercial  timberland.  Nearly  three- 
quarters  of  the  U.S.  commercial  timberland  is  located  in  the  cen¬ 
tral  and  eastern  parts  of  the  United  States.  Conversion  of  aban¬ 
doned  agricultural  land  into  forest  land  caused  an  increase  in 
commercial  timberland  acreage  in  the  years  following  World  War  II. 
However,  since  1960,  urbanization  and  population  growth  have  re¬ 
versed  this  trend.  In  1962,  there  were  511  million  acres  of  com¬ 
mercial  timberland  in  the  United  States;  the  amount  of  timberland 
had  decreased  to  500  million  acres  in  1970,  and  to  488  million 
acres  in  1977. 

Kentucky  and  Tennessee  account  for  nearly  all  forest  areas  in 
the  study  areas.  In  1977,  these  two  states  accounted  for  25  mil¬ 
lion  acres,  or  about  5  percent,  of  the  total  U.S.  commercial  timber¬ 
land  ^creage.  Approximately  22.5  million  acres  were  privately 
owned.  The  large  number  of  small,  and  relatively  small,  private 
forest  land  owners  has  caused  considerable  difficulty  in  promoting 
efficient  forest  management  programs.  Also,  the  increasing  popu¬ 
lation  and  the  expansion  of  metropolitan  areas,  together  with 
restrictive  land  use  laws  arising  from  environmental  concerns,  are 
factors  restricting  the  growth  of  forest  industries  in  the  PSAs. 

Despite  these  constraints,  forest  industry  and  lumber  produc¬ 
tion  can  experience  rapid  growth  if  the  market  price  of  lumber 
increases  sufficiently.  High  prices  would  encourage  technologies 
which  can  make  more  intensive  use  of  wood.  Labor  productivity 
would  be  thereby  increased  and  better  forest  management  would  be 
stimulated . 


1.  U.S.  Department  of  Agriculture,  Forest  Service,  The  Nation's 
Renewable  Resources  -  An  Assessment,  1975  ed.  (Washington,  D.C.: 
GPO,  1977),  p.  12. 

2.  U.S.  Department  of  Agriculture,  Forest  Statistics  of  the  U.S. 
1977  ed.  (Washington,  D.C.:  GPO,  1978),  Table  2. 
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B-2 .  Pulpwood  Logs 

The  factors  which  will  influence  the  production  of  pulpwood 
logs  in  the  PSAs  are  much  the  same  as  those  which  will  influence 
lumber  production  (i.e.,  market  prices,  technology  and  forest 
management) . 

B-3 .  Paper  Products 

The  paper  products  industry  is  strongly  governed  by  new  tech¬ 
nologies  which  allow  economical  uses  of  low  cost  raw  materials.  In 
the  1959-70  period,  production  of  paper  products  required  an  in¬ 
creasing  proportion  of  woodpulp  and  a  decreasing  proportion  of 
waste  paper.  Shortages  and  high  prices  of  pulpwood,  together  with 
environmental  concerns,  have  reversed  this  trend  and  resulted  in 
the  use  of  more  waste  paper  and  wood  residues  from  lumber  and 
plywood  mills.  Accordingly,  the  industry  can  be  expected  to  be 
less  dependent  on  the  production  of  pulpwood  logs  in  the  future 
than  it  was  in  the  past. 

C .  Existing  Production  Levels 

The  production  of  wood  and  paper  products,  as  a  group,  in¬ 
creased  in  the  ORB  at  an  average  rate  of  2.6  percent  per  year  in 
the  1969-76  period.  In  1976,  total  PSA  production  stood  at  5.8 
million  tons.  Lumber,  pulpwood  logs  and  paper  products  contributed 
almost  equal  tonnages  to  this  total.  BEAs  47  (Huntsville)  and  48 
(Chattanooga),  the  largest  producing  PSAs,  accounted  for  69  percent 
of  the  total  wood  and  paper  product  production  in  the  PSAs  (Table 
12). 

C- 1 .  Lumber 

Total  production  of  lumber  in  the  PSAs  increased  steadily  from 
1969  to  1976  (Table  13).  Even  in  the  1972-76  period,  production 
increased  in  the  PSAs  (primarily  in  Tennessee  Valley  sawmills) 
while  the  rest  of  the  nation  was  experiencing  a  decline  due  to 
recession.  This  is  an  indication  of  the  potential  strength  and 
stability  of  the  lumber  industry  in  the  area  served  by  the  ORS. 

Unlike  the  hardwood  lumber  production  which  predominates  in 
the  Appalachian  region  and  the  Tennessee  Valley  as  a  whole,  most 
PSAs  produce  approximately  equal  shares  of  hardwood  and  softwood 
lumber.  Hardwood  lumber  includes  white  and  red  oak,  yellow  poplar, 


19  74  and  1975.  A  Summary  of  Lumber  Production  in  the  125  Tennessee  Valley  Counties,  1977;  U.S.  Department  of  Agriculture 
Forest  Service,  Forest  Area  Statistics  for  Mid-South  Counties,  1973;  U.S.  Department  of  Commerce,  Bureau  of  the  Census, 
Census  of  Manufactures,  1972  ed. 
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and  hickory.  Softwood  species  include  yellow  and  white  pine.  A 
notable  Secondary  Production  Area  in  earlier  years  was  BEA  138 
(Baton  Rouge),  an  origin  of  imported  lumber.  Since  1974,  however, 
shipments  of  imported  lumber  to  the  ORS  via  the  waterway  have 
declined  to  negligible  levels. 

C-2 .  Pulpwood  Logs 

Following  the  distribution  of  roundwood  and  lumber  production, 
the  production  of  pulpwood  logs  is  concentrated  in  BEAs  47  (Hunts¬ 
ville)  and  48  (Chattanooga)  (Table  14).  About  1.9  million  tons 
were  produced  in  these  PSAs,  accounting  for  nearly  90  percent  of 
production  in  the  PSAs . 

There  are  no  Secondary  Production  Areas  in  which  pulpwood  logs 
are  consumed  in  the  Ohio  River  Basin. 

C-3 .  Paper  Products 

Since  paper  production  often  consumes  a  substantial  amount  of 
water,  paper  products  are  produced  in  the  PSAs  by  pulp  and  paper 
mills  located  within  the  proximity  of  the  waterways.  The  waterway 
also  provides  an  economical  means  to  transport  required  raw  ma¬ 
terials  . 

Pulp  and  paper  production  is  a  relatively  young  industry  in 
Kentucky.  The  first  pulp  and  paper  mill  in  the  state  began  opera¬ 
tions  in  1967  in  Hanesville.  Two  years  later,  second  and  third 
mills  went  into  production.  In  contrast,  the  Tennessee  Valley  has 
been  a  large  and  growing  paper  producing  area,  particularly  BEAs  47 
(Huntsville),  48  (Chattanooga),  and  50  (Knoxville)  (Table  15).  Map 
1  indicates  the  locations  of  pulp  and  paper  mills  in  the  PSAs. 

D .  Forecasting  Procedures  and  Assumptions 

The  methodology  for  projecting  lumber  and  pulpwood  production 
in  the  PSAs  is  presented  in  Table  10.  In  general,  the  PSA  pro¬ 
jections  have  been  based  on  existing  projections  developed  by  the 
U.S.  Department  of  Commerce. 

D-l.  Lumber 


The  OBERS  projections,  prepared  by  the  U.S.  Department  of 
Commerce  for  the  U.S.  Water  Resources  Council,  served  as  a  basis 
for  estimating  the  growth  of  state  lumber  production.  Growth  rates 


Table  15.  Ohio  River  Basin:  Production  of  Paper  Products,  by  BEAs  or  BEA  Segments,3  Estimated  1969-76 


PRIMARY  STUDY  AREAS  FOR  WOOD  AND  PAPER  PRODUCTS 
LOCATION  OF  PULP  MILLS.  1976 
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for  lumber  production  were  assumed  to  be  the  same  as  those  for 
roundwood  production  at  state  levels,  with  an  additional  assumption 
that  portions  of  PSAs  within  each  state  would  match  the  state's 
growth  rate. 

D-2.  Pulpwood  Logs 

OBERS  projections  of  pulpwood  production,  by  state,  were 
available  to  2020.  The  assumption  that  the  growth  rate  of  pulpwood 
production  in  BEAs  and  BEA  segments  within  a  state  would  equal  the 
growth  rate  of  pulpwood  logs  production  by  the  state  as  a  whole  was 
adopted.  Production  was  assumed  to  increase  in  the  period  2020- 
2040  at  a  rate  equal  to  half  the  increase  projected  for  the  period 
2000-2020. 

D-3 .  Paper  Products 

U.S.  production  of  paper  products  has  been  projected  by  the 
Stanford  Research  Institute  (SRI)  for  the  U.S.  Department  of 
Commerce.  The  SRI  projection  for  1980  was  adopted.  Assuming  that 
the  ratio  between  earnings  in  the  paper  industries  and  paper  pro¬ 
duction  would  be  the  same  for  the  United  States  and  the  PSAs,  pro¬ 
jections  of  PSA  production  of  paper  products  were  derived  from  the 
national  projections.  Projections  for  1990  and  later  years  were 
made  assuming  that  paper  production  would  grow  at  the  same  rate  as 
the  pulpwood  consumption  in  the  PSAs.  These  projections  are  con¬ 
servative  in  the  sense  that  they  do  not  take  into  account  the 
possibility  of  new  technologies  which  may  decrease  the  proportion 
of  pulpwoods  in  the  production  of  paper  products;  hence,  a  more 
rapid  growth  of  paper  products  production. 

E .  Probable  Future  Production  Levels 

The  production  of  total  wood  and  paper  production  in  the  PSAs 
in  the  year  2000  is  expected  to  double  the  production  of  1976. 
Production  will  continue  to  increase  between  2000  and  2040  but  at  a 
reduced  rate.  BEAs  47  (Huntsville)  and  48  (Chattanooga)  have 
accounted,  and  will  continue  to  account,  for  a  major  share  of  total 
production  in  the  PSAs  (Table  16). 

E-l.  Lumber 


The  national  production  of  hardwood  sawtimber  is  expected  to 
increase  nearly  8  billion  board  feet  between  1970  to  2000.  While 
Kentucky  is  not  expected  to  contribute  substantially  to  this 
growth,  lumber  production  in  BEAs  54  (Louisville)  and  115 
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:e :  U.S.  Water  Resource  Council,  1972  OBERS  Projections,  Volumes  1  and  2;  U.S.  Department  of  Commerce 

of  Domestic  Commerce,  data  on  file,  and  RRNA  estimates. 


(Paducah),  which  include  some  counties  located  in  Kentucky,  is 
expected  to  experience  moderate  growth  due  to  the  increasing  con¬ 
centration  of  the  industry  in  these  BEAs .  Softwood  lumber  produc¬ 
tion  in  these  BEAs  is  not  expected  to  grow  significantly. 

Tennessee  Valley  PSAs,  on  the  other  hand,  are  expected  to 
experience  relatively  rapid  growth  of  both  hardwood  and  softwood 
lumber.  The  TVA  estimates  that  forests  have  been  growing  at  a  rate 
3.8  times  faster  than  they  are  being  cut  in  recent  years  By  2000, 
with  good  forest  management,  the  Valley  counties  will  be  capable  of 
producing  wood  at  a  rate  approximately  three  to  four  times  the  1970 
level.  However,  past  difficulties  in  forest  management  and  land 
ownership  are  likely  to  continue;  consequently,  the  lumber  produc¬ 
tion  in  Tennessee  Valley  PSAs  is  expected  to,  on  the  average,  only 
to  double  the  1976  level  by  2000.  It  will,  then,  increase  at  a  re¬ 
latively  slower  rate  between  2000  and  2040. 

E-2 .  Pulpwood  Logs 

Pulpwood  log  production  in  the  PSAs,  amounting  to  2.4  million 
tons  in  1976,  is  expected  to  reach  4.7  million  tons  in  2000  and  8.4 
million  tons  in  2040.  BEAs  47  (Huntsville)  and  48  (Chattanooga) 
will  continue  to  be  the  major  production  areas  in  the  future, 
accounting  for  nearly  80  percent  of  production  in  the  PSAs.  The 
overall  production  characteristics  of  pulpwood  logs  are  similar  to 
those  of  lumber,  as  discussed  above. 

E-3 .  Paper  Products 

From  the  standpoint  of  product  value,  the  TVA  expects  that  the 
Tennessee  Valley  pulpwood  paper  industry  will  be  the  second  largest 
forest  based  industry,  after  home  construction,  by  the  year  2000. 
Paper  production  in  PSAs  outside  the  Tennessee  Valley,  although  not 
as  important,  will  also  increase  at  a  rapid  rate  Paper  product 
production  in  the  PSAs  is  projected  to  increase  from  2.6  million 
tons  in  1976  to  5.8  million  tons  in  2000  and  to  11.4  million  tons 
in  2040.  Production  will  be  most  significant  in  BEAs  47  (Hunts¬ 
ville)  and  50  (Knoxville). 


The  growth  in  production  is  expected  to  take  place  as  the 
result  of  improved  production  techniques  and  plant  expansion.  For 
example,  Bowater  Inc.,  in  Calhoun,  Tennessee,  has  announced  a 
capacity  expansion  of  140  thousands  tons  in  newsprint  production  in 
1979.  Champion  International  Corp.,  in  Courtland,  Alabama,  will 
increase  its  production  capacity  for  uncoated  free  sheet  by  150 
thousand  tons  in  1980.  It  is  expected  that  there  will  be  very  few, 
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if  any,  new  plants  in  the  PSAs.  The  TVA  has  assessed  the  potential 
for  new  plants  and  has  identified  seven  possible  pulpmill  sites  in 
the  PSAs.  However,  the  chances  for  the  construction  of  plants  at 
these  sites  are  slight. 


1 


IV.  TRANSPORTATION  CHARACTERISTICS 


In  the  United  States,  wood  and  paper  products  are  generally 
transported  by  rail  and  truck.  Waterway  movements  are  not  common. 
While  this  pattern  of  transport  also  applies  in  the  area  served  by 
the  ORS ,  the  convenience  of  the  rivers  flowing  through  producing 
and  consuming  areas  provides  some  exceptions. 

A.  Existing  and  Historical  Modal  Split 

The  large  and  expanding  lumber  and  wood  products  industries  of 
the  PSAs  chiefly  use  truck  transport  for  both  finished  products  and 
raw  materials.  Contrary  to  common  beliefs  based  on  the  practice  of 
several  decades  ago,  rafted  logs  are  no  longer  transported  via  the 
waterways.  Water  movements  of  lumber  products  are  limited,  and 
pulp  and  paper  mills,  especially  larger  ones,  receive  about  two- 
thirds  of  their  raw  materials  by  rail.  Only  one  pulpmill  in  the 
PSAs,  located  in  BEA  48  (Chattanooga),  received  pulpwood  logs  by 
barge.  However,  waterborne  shipments  account  for  less  than  20 
percent  of  the  mill's  annual  requirements. 

Years  ago  large  quantities  of  newsprint  (i.e.  107  thousand 
tons  in  1969)  were  transported  from  BEA  48  to  Houston,  Cincinnati 
and  BEAs  along  the  upper  Mississippi  River.  However,  in  recent 
years,  truck  and  rail  have  almost  completely  replaced  barge  as  a 
carrier  of  paper  products  on  the  Mississippi.  This  change  has 
occurred  partly  as  a  result  of  shifts  in  markets  and  partly  as  a 
result  of  the  ability  of  other  modes  to  deliver  the  products  to 
consumers  directly  and  quickly.  Today,  the  movement  of  paper 
products  by  water  is  limited  to  a  small  section  on  the  Tennessee 
River  in  which  barges  transport  paper  from  waterside  mills  to  a 
railroad  terminal.  The  modal  split  for  wood  and  paper  product 
movements  in  the  area  served  by  the  ORS  in  1976  is  presented  in 
Table  17. 

B.  Factors  Affecting  Modal  Choice 

The  relative  shares  of  net  movements  of  rail,  water  and  truck 
are  presented  in  the  last  three  columns  of  Table  17. 


Onio  Hii'er  Basin:  Production  and  Consumption  of  Wood  and  Paper  Products3,  by  Prod 
Net  Shipments  by  Mode  of  Transportation  and  by  BEA  or  BEA  Segments  b.  Estimated  1976 
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As  in  the  case  of  other  commodities,  the  choice  of  mode  for 
the  transportation  of  wood  and  paper  products  is  influenced  by  the 
transport  rates  and  times  which  are  implicit  in  the  location  of 
consumption  and  production  areas.  The  demand  for  water  transporta¬ 
tion  of  wood  and  paper  products  is  price  inelastic.  Discussion 
with  industrial  authorities  and  shippers  indicates  that  even  if 
barge  rates  increase  as  much  as  50  percent,  most  barge  users  would 
not  likely  switch  to  another  mode  of  transportation.  Similarly,  a 
change  in  transport  time,  within  a  technologically  feasible  range, 
is  not  expected  to  cause  a  significant  shift  in  the  current  modal 
choice . 

The  choice  of  a  wood  and  paper  transport  mode  is  largely 
governed  by  the  location  of  the  consumption  market  relative  to  the 
producing  sources.  A  significant  portion  of  wood  products  produced 
in  the  PSAs  is  sent  to  metropolitan  areas  in  central  Illinois, 
Indiana  and  Ohio  or  is  shipped  to  the  east  coast  both  for  domestic 
consumption  and  for  export.  In  such  cases,  there  is  no  convenient 
waterway  transportation  route;  hence,  rail  has  an  advantage  in  both 
transport  cost  and  time. 

For  the  movement  of  wood  and  paper  products  from  Knoxville  to 
the  Nashville  area,  truck  is  most  often  used.  Barge  transportation 
would  require  a  journey  consisting  of  the  whole  length  of  the 
Tennessee  River  and  one  half  of  that  of  the  Cumberland  River,  a 
distance  more  than  four  times  longer  than  those  of  truck  routes. 

On  the  other  hand,  barge  transport  has  an  absolute  advantage 
over  other  modes  when  production  and  consumption  areas  are  located 
in  the  proximity  of  the  Tennessee  River  which  provides  a  relatively 
direct  route  between  the  two  areas.  This  is  certainly  true  in  the 
case  of  pulpwood  logs  and  paper  products.  Discussions  above  in¬ 
dicate  that  most  paper  production  activities  are  concentrated  along 
the  Tennessee  River.  These  paper  and  pulpmills  use  pulpwood  logs 
which  are  produced  in  large  quantities  in  BEAs  47  (Huntsville)  and 
48  (Chattanooga).  Thus,  the  Tennessee  River  provides  the  most 
direct  and  cheapest  transportation  route  between  the  producers  and 
consumers  of  pulpwood  logs.  Pulpwood  log  transportation  accounts 
for  an  extensive  use  of  this  waterway.  In  fact,  the  movements  of 
pulpwood  logs  and  paper  products  in  this  area  accounted  for  86 
percent  of  the  total  ORS  waterborne  transportation  of  wood  and 
paper  products  in  1976.  As  long  as  production  of  pulpwood  logs 
does  not  relocate,  barge  transportation  of  pulpwood  logs  in  this 
area  is  expected  to  remain  very  significant  in  the  future. 
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C.  Forecasting  Procedures  and  Assumptions 

Forecasts  of  future  shipments  and  receipts  of  wood  and  paper 
products  are  based  primarily  on  projections  of  production  and 
consumption  of  these  commodities.  Initial  projections  of  water¬ 
borne  commerce  were  developed  using  preliminary  information  pro¬ 
vided  by  the  Corps  of  Engineers.  These  initial  projections  were 
based  on  the  1976  modal  split  by  BEA  and  BEA  segment.  Projections 
of  total  net  shipments/receipts  of  each  of  the  seven  BEA  segments 
were  made  by  comparing  the  projected  future  production  and  consump¬ 
tion  of  wood  and  paper  products  of  these  BEAs .  The  total  net 
shipments/receipts  were  then  distributed  to  rail,  truck  and  water 
based  on  existing  patterns.  Gross  water  movements  were  assumed  to 
maintain  the  same  relationship  to  net  water  movements  in  the  future 
as  in  the  past . 

These  projections  of  waterborne  shipments  and  receipts  were 
distributed  to  BEA  links  using  historical  distribution  of  shipments 
data  among  BEA  receivers.  These  projections  were  adjusted  for 
projected  changes  in  BEA  shipments  and  receipts  from  specific 
knowledge  acquired  by  commodity  specialists  during  the  course  of 
this  study. 

As  more  complete  information  was  made  available  by  the  Corps 
of  Engineers,  the  initial  projections  of  BEA-to-BEA  waterborne 
traffic  were  adjusted. 

Based  on  the  assumption  that  there  is  no  change  in  relative 
prices  of  transport  modes,  and  based  on  the  conjecture  that  rela¬ 
tive  transport  time  will  not  change  significantly,  it  is  expected 
that  the  future  modal  split  will  not  vary  significantly  from  the 
1976  splits  for  each  BEA  and  BEA  segment.  The  change  in  barge 
transportation  for  the  PSAs  as  a  whole,  however,  is  captured  by  the 
different  growth  rates  of  production  and  consumption  of  each  PSA 
(Table  18). 

A  notable  exception  is  the  projected  opening  of  a  major  new 
link,  from  BEA  115  (Paducah)  to  BEA  48  (Chattanooga),  by  the  year 
1990.  This  new  link  will  be  created  because  BEA  48,  whose  paper 
industry  is  projected  to  experience  a  very  rapid  growth,  will  have 
to  purchase  additional  new  materials  from  other  areas.  BEA  1 1 5 '  s 
increasing  surplus  of  pulpwood  logs,  together  with  its  convenient 
location  on  the  Tennessee  River,  would  be  a  likely  source  from 
which  to  meet  this  new  demand. 


1.  A  description  of  the  manner  in  which  the  initial  projections 
were  adjusted  is  contained  in  the  Methodology  Report. 
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D.  Probable  Future  Waterway  Traffic  Flows 

BEA-to-BEA  waterborne  traffic  projections  are  presented  in 
Table  19.  Growth  indices  derived  from  the  traffic  projections  are 
presented  in  Table  20. 

The  average  annual  growth  rates  of  gross  waterborne  wood  and 
paper  product  shipments  in  the  ORS  are  projected  at  1.9  percent 
between  1976  and  2000  and  1.2  percent  during  the  period  2000-2040. 
Such  rates  occur  because  of  the  low  growth  rate  of  local  shipments 
relative  to  other  shipments.  Since  both  inbound  and  outbound 
movements  are  small  for  the  wood  and  paper  products  group,  local 
movements  are  actually  the  better  indicator  of  ORS  waterborne 
movements.  Local  movements  are  projected  to  grow  at  an  annual  rate 
of  1.6  percent  between  1976  and  2000  and  1.1  percent  between  2000 
and  2040.  The  total  (gross)  waterborne  shipments  will  reach 
1,432.3  thousand  tons  in  2040  as  compared  to  564.0  thousand  tons  in 
1976.  Waterborne  wood  and  paper  product  movements  are  expected  to 
continue  to  be  relatively  insignificant  in  the  Ohio  River  System  in 
the  future. 


Table  18.  Ohio  River  Basin:  Production,  Consumption  and  Shipments  by 
Mode  of  Transportation  of  Wood  and  Paper  Products 
Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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Table  19.  Ohio  River  System:  BEA-to-BEA 
Waterborne  Traffic  of  Wood  and  Paper  Products, 
Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUM! REDS  OF  TONS 

0X131.'.'  DESTINATION  CONNODITY  - 


SEA 

SEA 

GROUP 

1976 

1930 

1990 

2000 

2020 

2040 

047 

G47 

10 

1S51 

1345. 

2359 

2744 

3574 

4251 

047 

043 

10 

2143 

2107 

2436 

2625 

2580 

2670 

047 

114 

10 

0 

0 

60 

110 

300 

260 

047 

144 

10 

0 

0 

170 

350 

500 

630 

043 

043 

10 

690 

59S 

615 

562 

637 

1043 

043 

107 

10 

11 

12 

23 

34 

54 

67 

04  ft 

1  14 

10 

11 

11 

13 

21 

37 

57 

043 

144 

10 

67 

66 

79 

106 

151 

223 

050 

04S 

10 

4  34 

506 

983 

1428 

247b 

3391 

054 

133 

10 

22 

25 

32 

39 

65 

90 

042 

13S 

10 

243 

273 

351 

416 

620 

734 

107 

138 

10 

27 

0 

0 

0 

0 

0 

1  15 

042 

10 

0 

0 

64 

157 

270 

295 

115 

066 

10 

0 

16 

0 

0 

0 

0 

1  15 

915 

10 

45 

51 

75 

94 

117 

131 

1  17 

06* 

10 

1  I 

9 

17 

21 

36 

50 

135 

066 

10 

67 

51 

106 

130 

219 

299 

130 

062 

10 

10 

12 

15 

17 

25 

32 

TOTAL 

5*67 

5532 

7398 

8856 

11911 

14323 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are 

destinations  of  waterborne  movements  shipped  to  points 
on  the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  20.  Ohio  River  System:  Growth  Rates  of 
Wood  and  Paper  Products  Waterborne  Commerce,  BEA  to  BEA, 
Projected  1976-2Q40,  Selected  Years 


BEA 

Pair3 

Group 

No. 

Inde 

Valu 

c 

year 

:XK 

ie  1976 

1980 

1990 

20.00 

2020 

2040 

047047 

10 

1881 

1000 

981 

1254 

14  59 

1900 

2260 

047048 

10 

2143 

1C00 

981 

1134 

1222 

1201 

1243 

047114 

10 

60 

0 

0 

1000 

1333 

5000 

4333 

047144 

10 

170 

0 

0 

1000 

2059 

2941 

4000 

048048 

10 

69C 

1 000 

867 

892 

814 

1236 

1511 

048114 

10 

11 

1000 

1  000 

1143 

1952 

3381 

5190 

048144 

17 

67 

1000 

934 

1175 

1537 

2254 

3333 

050048 

17 

434 

1000 

1166 

2265 

3291 

5706 

7813 

0541  30 

17 

22 

1 000 

1  150 

1450 

1750 

2950 

4100 

0621 38 

17 

243 

1  300 

1123 

1443 

1719 

2552 

3227 

107138 

m 

27 

1000 

0 

0 

0 

0 

0 

1  15015d 

10 

4  5 

1000 

1  139 

1667 

2083 

2611 

2917 

115048 

17 

64 

0 

0 

1000 

2453 

4219 

4609 

1 1  5066 

1° 

16 

0 

1000 

0 

0 

0 

0 

117066 

17 

1  1 

1000 

706 

1571 

1929 

3286 

4500 

133066 

10 

67 

1 000 

754 

1579 

1947 

3263 

4456 

1  33062 

10 

17 

1000 

1  167 

1500 

1567 

2500 

3167 

043107 

17 

1 1 

1000 

1043 

2058 

3073 

4895 

6111 

a . 

The  first 

three 

digits 

indicate  the 

BEA 

of 

origin 

;  the 

last 

three 

digits 

indicate  the  BEA 

of 

destination . 

b.  Hundreds  of  tons. 

c.  Growth  rates  are  reported  such  that  1000 


equals  the  index  value  reported  in  the  third  cplumn. 
d.  BEA  915  refers  to  counties  of  BEA  115  which 


are  destinations  of  waterborne  movements  shipped  to 
points  on  the  Mississippi  River. 

Source:  Robert  R.  Narnan  Associates,  Inc. 


MAP  A-l .  PRIMARY  STUDY  AREAS  FOR  WOOD  AND  PAPER  PRODUCTS 
(BEAs  AND  BEA  SEGMENTS) 


SOURCE:  Robert  R.  Nathan  Associates,  Inc. 
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